Characteristics of papillary collecting duct cells in primary culture.
We examined the electrophysiological and Na+ transport characteristics of rat papillary collecting duct (PCD) cells grown in primary cultures. Grown as monolayers on polycarbonate filters, the cells displayed similar morphological characteristics to native epithelia. They also bound Dolichus biflorus lectin, a property shared by native cells. Monolayers developed a peak electrical resistance of 100-200 omega.cm2 and a transmonolayer voltage of less than 2 mV. Similar values were measured in the perfused, native PCD of the same species as well as PCD cells cultured from rabbit and bovine kidneys. Hamster cells did not readily develop confluent monolayers under the same conditions. Exposure of the cultured cells to 10% fetal calf serum for 24 h caused the Na+ uptake across the apical membrane to double, an effect not reproduced by indomethacin, insulin, vasopressin, aldosterone, dexamethasone, or hexamethylene bisacetamide (an inducer of differentiation). Amiloride (1 mM) inhibited Na+ uptake by 50-80%. The measured short-circuit current did not correlate with Na+ uptake and was clearly dissociated by exposure to serum. The results suggest that there is more than one mechanism of ion transport by the rat PCD.